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The oncogene MYC in tumorigenesis
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MYC copy number alterations — pan cancer view
(cBioPortal)
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MYC mutations in B-cell lymphoma: Diffuse large B-cell lymphoma (DLBCL)
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Biased approaches: analyzing mechanisms of MYC-mediated
tumorigenesis
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Biased approaches: analyzing mechanisms of MYC-mediated
tumorigenesis
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Biased approaches: analyzing mechanisms of MYC-mediated
tumorigenesis
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Imaging oncogene-induced tumor cell proliferation vs metabolism

Dang, 1999
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Imaging oncogene-induced tumor cell proliferation vs metabolism

Dang, 1999
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Functional screening for dissecting cancer pathogenesis
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Functional screening for dissecting cancer pathogenesis
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Functional screening for dissecting cancer pathogenesis
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Functional screening for dissecting MY C-associated
lymphoma pathogenesis
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Investigating mechanisms that enable full B cell transformation:
iIndentification of 958 putative cancer genes
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Actionable alterations identified by genome-wide mutagenesis screening
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Pathway enrichment analysis in MYC-induced lymphomagenesis
identifies BCR/chemokine receptor signaling
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Chemokine receptor expression is associated with MYC and IG-MYC Fusion
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CXCR4 expression is associated with MYC expression and IG-MYC Fusion
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CXCR4/CXCL12 axis in lymphoma
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» G-protein-coupled receptor

« Migration, homing, hematopoiesis
« Activation of MAPK, PI3K/AKT/mTOR, NFkB
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CXCR4/CXCL12 axis in lymphoma
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Developing CXCR4-targeted imaging and therapy (theranostics)
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Developing CXCR4-targeted imaging and therapy (theranostics)
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Developing CXCR4-targeted imaging and therapy (theranostics)
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Developing CXCR4-targeted imaging and therapy (theranostics)
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CXCRA4-directed theranostics in blood cancer patients:
Proof-of-concept individual treatment approaches
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Herhaus, Habringer, Haematologica 2017
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CXCRA4-directed theranostics in blood cancer patients:
Proof-of-concept individual treatment approaches
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CXCRA4-directed theranostics in blood cancer patients:
Proof-of-concept individual treatment approaches
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CXCR4 promotes CNS migration but not retention of B-cell lymphoma

gliosis/inflammation
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CXCR4-targeted imaging/therapy: international multicenter studies (CNS lymphoma)

Imaging study for FDA/EMA approval Therapy study for r/r CNS lymphoma
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CXCR4 hyperactivation accelerates TCL1-driven CLL and
promotes aggressive transformation
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CXCR4 hyperactivation accelerates TCL1-driven CLL and
promotes aggressive transformation
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CXCR4 hyperactivation accelerates TCL1-driven CLL and
promotes aggressive transformation

1004 —'—EH'TCL1 C1013G E,U-TCL1 EM_TCL1’.CXCR4C101SG
——FEu-TCL1;CXCR4
median survival
< 369 days vs.
j— 264.5 days
S 504
S P < 0.0001
5
P=0.0017
@ vmphad h NES FDR Eu-TCL1;CXCR4C913¢ E/J TCL1 Pathway
i no lymphadenopathy 7.56-10 . MLy IIIIiHIIII ......... HALLWARK E2F TARGETS. .
1./e-05 PID_PLK1_PATHWAY
Ml 'ymphadenopathy 5> T6-00 | LI 00 AL ki Géwr SHEGRPGINT """
0 lsioiec0d .. IS O GO
) ) 1 1.831 0.0025 NI TR T KEGG. HOMOLOGOUS _RECOMBINATION ~~
0 200 400 600 H-831.0.09:5 (b oML GO HECOMBINATION .
: 7 197 17410007 (TMIRING 1 pReose et e
time [days] % 5 - EL-TCL1 T 00ss i B o e o L OVERES,
S i 9.65] 0.002 [ REACTOME  CHROMOSOME MAINTENANGE
£ C1013G K 01 "KEGG, DNA REPLIGATION " " """
_5_ EIJ_TCL1,CXCR4 —- 1 ------------------ B-I.déAé_.rAié.z-iDA_i_HWA-Y' ...............
10 4 1.59 ([ REACTOME MITOTIC. PROMETAPHASE ™"
I B e : - [1.59]0.019 [ REACTOME DNA STRAND ELONGATION "
NES = 5.57, p = 2.58e-08 Sl o8 U A A L EACTOME DIA STRAND. ELONGATION..
[9.5310.0072_ "~ NI AL 00 1 o G REACTOME DNA REPAIR ~~~~ """ "™
05 1 7. g 0.0002 [REACTOME CELL CYeLE ™" T
1. 0.039 "REACTOME TEL OMERE MAINTENANGE ™"
” 12 19 [ \ [ 1| REACTOME CELL CYGLE MiTOTIC "
W00 TS mumis = = === === = - B : 1 "BIb_ P53 DOWNSTREAM PATHWAY "~ """
............ i g R e R
........ Zjﬁj"" el \ H I|| 'F"l'd'F'd)ié'#AT'HWA'Y"""""""""'
-0.5 1 [Richter vs. CLL W[ ! 1] ‘ |
—up —=down Y, L ﬂ| ]l |
_10 4 OT 1 T NENNINN | 0 { ] \ | HALLMARK INFLAMMATORY RESPONSE

T T T T T T T
0 2000 4000 6000 8000 10000 12000

Gene signature index

Lewis et al., Leukemia 2021



survival [%]

survival [%]

1824

CXCR4 hyperactivation accelerates TCL1-driven CLL and
promotes aggressive transformation
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Pathway enrichment analysis in MYC-induced lymphomagenesis

identifies BCR/chemokine receptor signaling
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Molecular Imaging and Theranostics :
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